Platelet volume responses to cytoplasmic acidification in essential hypertension.
Using a Coulter-based cell sizing method, we have previously demonstrated that, in response to cytoplasmic acidification by 140 mmol/l sodium propionate, both the mean initial rate of amiloride-sensitive platelet volume swelling and the net volume change achieved at steady-state are greater in essential hypertensives than in normotensives. In the present study, we extend this observation by showing that, in response to graded propionate exposure (56-140 mmol/l), steady-state amiloride-sensitive volume responsiveness (as percentage increase over baseline) increases linearly, and the mean slope of the line relating amiloride-sensitive volume change and propionate concentration is increased in hypertensives (0.40 +/- 0.02 versus 0.32 +/- 0.02% per mmol/l propionate, P less than 0.003). In 56 mmol/l propionate, average amiloride-sensitive platelet swelling is significantly less in hypertensives than in normotensives (7.6 +/- 0.8 versus 11.1 +/- 0.9%, P less than 0.05), but in 140 mmol/l propionate, swelling is significantly increased in hypertensives (40.8 +/- 1.7 versus 36.2 +/- 1.5%, P less than 0.05). Since platelet intracellular calcium concentration is elevated in some hypertensives and Ca2+ is known to stimulate Na(+)-H+ antiport, the transport system that is the primary determinant of amiloride-sensitive cell swelling during propionate incubation, we studied the effects of the Ca2+ ionophore, ionomycin, on volume regulation. In both normotensives and hypertensives, ionomycin (2 x 10(-10 to 2 x 10(-7) mol/l) causes dose-related increases in amiloride-sensitive platelet swelling during graded propionate exposure.(ABSTRACT TRUNCATED AT 250 WORDS)